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The pfBsent Invention relates to a pharmaceutical composition comprising a pK sensitive medicament, 
which has enhanced storage stabflity. 

Certain HMG-CoA reductase compounds, Le. cholesterol biosynthesis inhlbKore. am useftd in the treat- 
ment of hypertipoproteinemia and atherosclerosis, which are compounds of the formula 

OB OH 

f r 

R • X . Cfl . CEa . CH . CH, . COOM i 
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wherein 

R is an organic radical, 

X is -CH=CH-. preferably (E)-CH=CH-, and 

M Is a physioioglcally acceptable cation, such as an alicali metal cation or ammonium, preferably sodium 
or potassium, and especially sodium. 

are exiremoly susceptible to degradation at pH below about 8. An example of suchacon^ 

compound having the USAN designation fluvastatin sodium (hereinaftor *fluvastatin«), of the chemical deslg- 

R^SMEH±^H3K4-fluorophenylH-(1-methyl^ilhyl).1H-lndd-2-yl^3.5H^^ add. sodium 

salt, [see European Patent Application EP-A-114027]. 

For example, we have found the degradation Kinetics of fluvastatin In aqueous solution at various pH are 
as illustrated below: 



% fluvastatin remaining at37X 


pH 


afterlhour 


after 24 hrs 


7.8 


98.3 


98.0 


6.0 


99.8 


97.1 


4.0 


86.7 


25.2 


1.0 


10.9 


0 



The above-indicated Instability of fluvastatin and related HMG^ reductase compounds we believe Is 
due to the extreme lability of the p. S-hydrojy groups on the heptenolc add chain and the presence of the 
double bond, such that at neutral to acidic pH. the compounds readily undergo elimination or Isomerizatlon or 
oxidation rsadlons to form conjugated unsaturated aromatic compounds, as well as the threo isomer, the cor- 
responding lactones, and other degradation products. 

In order to achieve marlcetable dosage forms comprising such a compound, it is essenUal to adeouately 
protect it against pH-related destabSlzation. 

Additionally, the heat and light sensitivity as well as hygroscopicity of the subject compounds Impose par- 
ticular requirements in the manufacture and storage of pharmaceutical dosage forms. 

We have surprisingly been able to prepare such compositions having extended periods of storage stabflity 
e^ whereby at least about 95% of the Initial amount of the drug Is adhre after 2 yeare at ♦25«C and +30'C 
and for longer periods. 

Compositions of the invention on oral administration can provide rapid and essentially complete Intestinal 
absorption of drug substance. 

It Is a hirther advantage that the stabilized compositions of the Invention can be readily prepared by aqu- 
eous or other sdvent-based techniques, wet granulation. 

In one asped the present invention provides a pharmaceutical composition comprising an HMG-CoAoom- 
pound of the fornujla 
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OH OH 

! I 

R - X - CH - CHj - CH . CH, ^ COOM I 

wherein 

R is an organic radical, 
Xi8*CH^.,and 

M Is a phyaioloflically aooeptaUe cation, and an alkaline medium capable of Imparting a pH of at least 
8 to an aqueous solution or dispersion of the composition. 

The compositions comprise the drug substance and an "alkaline medium,' said alkaline medium being ca- 
pable of stabilizing the composition by imparting a pH of at least 6 to an aqueous solution or dispersion of the 
oomposltton. Preferably the compounds of formula I and the alkaline medium are in intimate contacting asso- 
ciation In the composition to achieve optimal stabQIty of the medteament 

The resulting composftlon has been found to provide an extended storage life of the compounds of formula 
I, even In the prBsenoe of moisture or when such compositions Additionally comprise otherwise potentlaUy re- 
active exclplents. such as lactose. The stabnity of the drug substance in oomposittons of the Invention can be 
at least 95%, and is typtoally between 96% and 99%. after 18 months at 25^C., and for even longer periods 

The term "alkaline mediunf or "base" employed herein ehaO refer to one or more pharmaceutically accept- 
able substances capable of Imparting a pH of at least 8. and preferably at least 9, and up to about pH 10. to 
an aqueous solution or dispersion of the composltfcm of the Inventfon. Moio particutariy, the alkaline medium 
creates a "mlcro-pH" of at least 8 around the particles of the composlOon when water Is adsorbed thereon or 
when water is added In small amounts to the composition. The alkaline medium shouM otherwise be inert Id 
the compounds of formula i. Tim pH may be determined by taking a unit dosage of the oomposltton containing 
e.g. 20 mg of fluvastattn or the equhralent amount of another compound falling under formula I and disperslno 
or dissolving the coffipositton in 10 to 100 ntl of water. 

The pharmaceutically acceptable alkaline sub8tance(8) which comprise the alkaline medium may range 
firom water-soluble to sparingly soluble to essentially water-Insoluble. 

Examples of water-soluble alkaline substances capable of imparting the requisite basicity kidude certain 
pharmaceutteaUy acceptable inorganic carbonate salte such as 9odlum or potassium cartjonate, sodium bicar- 
bonate, or potassium hydrogen carbonate: phosphate salts selected from, e^ anhydrous sodium, potassium 
or caldum dibasic phosphate, or trisodium phosphate; as well as alkali metal hydroxides such as sodium, po- 
tassium, or lithhjm hydroxkle; and mixtures of the foregoing. 

An example of a stabilized composltton according to the invention may comprise: 0.5 to 60 wt% (weight 
%), typically 0.5 to 40 vrt.%, drug substance {q^ fluvastatin}; and 0.1 to 35 wt%, preferably 1-15 wL%, of 
soluble cart)onate compound, for example, selected finom sodium bteart>onate, sodium cartmnate and mbduies 
thereof. 

Examples of water-Insoluble or sparingly soluble alkaline substances also potentially useful to comprise 
the stabilizing alkaline medium In the oomposittons comprise compounds commonly employed In antockl for- 
mulations (e^ magnesium oxide, hydroxide or carbonate; magnesium hydrogen cartxmate; aluminumor cal- 
ctom hydroxide or cart)onate; composltealumlnum^nagn^ 

droxide): as well as pharmaoeutlcaliy accepteUe salte of phosphoric acM such as Iribasto calckim phosphate- 
and mixtures thereof. r — t- , 

Of the above-menttoned alkaline substances, the 'pharmaceutically acceptable cartionate salts," by which 
IS meant pharmaceutically accepteble inorganic cartMnate and bicart>onato salts, aflt, sodium carbonate, so- 
dium btcarbonate, caldum carbonate, and mbduros theraof, have been found part to^^^ 
the alkaline medium. 

Composlttons also having parttoularty atbactlve storage stebai^ comprise, as an alkaline medium both 
a water-solubie alkaline exdpient and a water-lnaoluble or sparingly soluble alkaline exdplent 

For example, substential Improvements in stabfllty and other advanteges have been achieved by employ- 
ing an alkaline medium comprising a water-soluble carbonate salt and a water-Insoluble carbonate salt, espe- 
da«y, the combinatton of aodium blcart)onate (or carbonate) with caldum carbonate. 

Sodium btoarbonate advantageously serves to neutralize addlcgroups in the composition In the presence 
of mofctore whidi may adsorii onto partides of the composition during storage. The calcium cartjonate exerts 
a buffering action in the stored composilton. without apparent effect on drug release upon IngesUon. it has 
fur her been found that the carbonate salts suffldently stebflize the drug substance sudi that conventional 
water-based preparethre tedink^ues. e^. trihiretlon with water or wet granulation, can be utOized to prepare 
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stabilized compositions of the invention. 

Tlie calcium cartwnate can be a precipitated or ground material, but is preferably precipitated. 

The alkaline medium will be present in the compositions In an amount sufficient to impart a pH of e.g. at 
least 8, and preferably at least 9. and as high as pH 10, loan aqueous solution or dispeislon of theoompositton. 
In general, the compositions of the invention comprise fnom about 0.1 to 60 wL% (typically. 0.5 to 40 wt%) 
drug substance; and from about 0.1 to 60 wL%. preferably 20 to 35 wt%. alkaline medium. 

The amount of a partteutar stabilizing exclpientto be employed will depend to some extent on the intended 
manufacturing process. In compositions to be tableted. for example, calcium cart)onate should not exceed an 
amount whteh can be conveniently subjected to oompiBSSlon, and wfll generally be used in combination with 
a more readily compressible alkaline substance, e^., sodium bicarbonate. On the other hand, capsule dosage 
forms may comprise higher levels of poorly compressible exc(pients, prmided that the overall oompositkm re- 
mains sufftelently free-flowing and prooessiUe. 

A solid unit dosage compositton may have the raUo of water soluble carbonate to insoluble carbonate from 
e.g. 1:40 to 2:1. 

An exemplary tablet of the Invention may comprise about 2:1 to 1:2 by weight caldum carbora 
bicarbonate. A capsule oompositton may comprise these exdpientB in a rafio off, for example, 25:1 to 35-1 bv 
weight *. 

In addition to the drug eubstance and alkaHne medium, a filler is also generally employed In the compo- 
sittons to impart processabHity. Potentially suitable f flier materials are weO-known to the art (§m, Reming- 
tpn'sPharmaceutical Sciences. 18th Ed.(1990).MackPub«8hingCa,Easton.PA pp. 1635.1636). aiidindude 
lactose and other cart>ohydratas, pregelatinized starch, e^, starch 1500" (Cdorcon Corp.), corn starch, dl- 
calchim phosphate, cellulose, mterocrystalllne cellulose, sugars, sodium chloride, end mbctures thereof, of 
%vhteh lactose, micfocrystalline cellulose, pregelatinized starch, and mbdures thereof, are preferred. 

Owing to its superior disintegration and compression properties, mlcrocrystalitne cellulose (Avlcel« FMC 
Corp.). and mixtures comprising microcrystalilne cellulose and one or more addfthmal f Biers, e^, pregelatin- 
ized starch, are perticularly useful. -a. r- » 

The total f War Is present In the compositkms in an amount of about 1 to 65 wt%, based on the total com- 
posltkin. 

Other ingredients which may be Incorporated Into the composlttons to facilltato processing and/or provide 
enhanced properties of the product dosage form, include weO-known tebleting binders (ej^ gelaUn, sugara, 
natural and synthetic gums, such ascartioxymethytcellulose. methylcellulose. polyvlriylpyrrolidone, hydroxy- 
prapylmethyi- cellulose), mterocrystanine ceHulose, arid mbctures of the foregoing); dlslntegrants (e^, cross- 
linked carboxymethyf- cellulose, croscarmelose, crospovMone. sodium starch glycdate). lubricants (e^ mag- 
neslum stearato. hydrogenated vegetable ofl, carnauba wax and the like); flow agents (ej., snicon dioxide) 
ant(^dherents or glidants fe^g,. talc) as well as sweeteners, coloring mediums (e^g,. iron oxide, aluminum 

lakes),flavonng mediums, anttoxidant8,eto.S^ectlonofaparticular Ingredient or Ingredients andtheamw 
used wiU be readily determinable by one skilled In the art by reference to standard procedures and practices 
for preparing tableted or encapsulated or other dosage forms. In general, an effective amount of a tabletlng 
binder wiO comprise about 1 to 10 wt%, and praferably 1 to 5 wL%; anti-adherenta or tfidante. about 1 to 10 
wt%; dlslntegrants, about 1 to 5 wL%. and lubricanta. about 0.1 to 2 wt%. based on the total composltfon. 

Such compositions may be formulated by known means to provMe standard unitary oral dosages of com- 
pound. gLfl:, 5 mg. 10 mg. 20 mg. 40 mg. eto., in the form of capsules, tablete, pelleta, eta 



premature degradatton of the drug substance by gastric ackl prior to reaching the intestinal absorption site. 
Examples of such materials are well-known and Include hydroxypropylmethylcellulose phthalate. cellulose 
acetate phthalate. polyvinyl acetate phthalate, methylcellutose phthalate, copdymerized methacrylic 
add/methacrytlc acid methyl estora (e^.. Eudragltf*. Rohm Pharma), The enteric coating Is preferably applied 
to result in about a 5 to 12. preferably 8 to 1 0, weight pareent increase of the capsule, pellet or tablet core. 

Tableted composittons of the lnventk>n are desirably coated to protect against molstare and light discolor- 
atwn. and to mask the bitter taste of the drug. Gther the enteric coating may contain opacinere and cotorants 
or a conventional opaque f flm coating may be applied to the tebtet core, optionally after it has been coated 
vnth an enteric substance. 

ExamplesofsuitaWefilm formers In flm coatingformulationstobeapplledtocompositions^ 
comprise, eja^ polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol. hydrophDic polymers such as hy- 
droxypropylcellulose, hydraxymethylcellulpse. and hydroxypropylmethylcellulose or the like, of which hydrox- 
ypropylmethytoellutose (e^. Opadry Yeilowt Colorcon Corp.) is preferred. Hydrophobic fflm-formere which 
rnay be applied using an organic solvent vehicle comprise, fbr example, ethyl cellulose. ceHulose acetate poly- 
vinyl alcohol-maleic anhydride copdymera. eto. ' ^ 
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.^T*? 1"?-***""^ flenerally applied to achieve a weight Incraase of the penet or core or tablet of 
about 1 to 10 wt%. and preferably about 2 to 6 vrt.%. « uw peHwwaireoriaDieiot 

Other conventional enteric or ram coaUng formulation ingradiente include plastleizers. m„ potyethylena 

S^^Ta^^eSllZ^^^ 

The entericorfilm coatings cai) be appUod by conventional technlquM in a suiU^^ 
b^apparatus usl,,g water and/or conventional organic aolvents (24, methyl alcohol, ethyl iSi l^S^ J 
alcohoO. fc^nes (acetone, ethylmethyl ketone), chlorinated hydrocarbons (methylen™ohlorlde. SZ- 

^^^^^^A«|mp«lion accordlrHi to the invention comprises the fdiowing (in weight percent based on the total 

0.1 to 60 wt% (typically 0.5 to 40 wt%) compound (e^. fluvastatin). 0.1 to 60 wt% alkaline medium (e o 
carbonate salla). and 1 to 65 wt% f Uler (e^ microcryswine cellulose) 

Ts'^iS^^^^S^!^ «»W composition): 

as to wt.% HMGK^iAreductase compound (afl„ f luvaetatin). 10 to 55 wL% allcallne mediumfe a ear. 
bonatesalts).and 101065 wL%fUler(&ibinlcrocry8tallinecellulo8e) '^'^^^^'^'^^'^f&SL.car. 

total'^s^;'*'*''"**^"**^ 

«"^0""<' <&fe fluvastatm). 5 10 40 wt% calcium carbonate. 0.5 to 20 wL% sodium 
bicarbonate, and 10 to 65 wt% filler (ejt, microcrystalllne cellulose). 

the JL^p'^ton)T^° ""'^'"^ ""^"^ P-"*"* ""-d « 

OStol^vST^^iSSSL^^^ 

^",:;r«;2rtSsrj^T^^^^^^^ 

the il'SSS''"'**' 

bicaiir:5to'r65'r?:."^,™ 
procL'::L?e,sir3nrraS''^^^^ 

JSLS^^^'? «»«=^- Ory blending these components to achieve a substantiaay homooene«« 

r:M^t:s:sr""'^'^''"^ 
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Iho drug substance generally being screened first and then blended with the screened exclpients. Additionally 
IhedrledpartWesorgranuIes are passed thiough18to20inash screen for proper blendlngtirthlhe 8 

ComposlttonstobetaWetedarBtyplcally passed lhrough8maller8C»Ben.afl:. 24 mesN before being com- 
bined with a lubiteant and subjected to compression: and this screening step generally requires an additional 
drying step, whereby the wet particles or granules obtained by trituration or granulation are dried to an LO D 
of 6-8%, then passed through 12 to 14 mesh screen, and theniedryed to an LCD. of 2-3%. 

In an alternative preparative procedure to the above-described trituration or wet granulation techniques, 
the drug substance and the alkaline stabQizing medium can be co-lyophirized. Le, fieeze-dried. horn aqueous 
solution, advantageous^r as a step jn sto of the drug manufacturing process. 

As exemplined In U.8. Patent No. 4.739.073. which Is Incorporated by reference herein, fluvastatin sodium 
as well as the sodium salts or other pharmaceutlcaUy acceptable salts of other HM6-CoA reductase Inhibitor 
compounds of t he invention. Is typically prepared by hydrolyzing the correspon 

sodiumhydroxlde in ethanol solution. The ethanolorotherorganic phase isthen evaporated and water Is 
ed to the remaining drug-containing phase toform an aqueous solution lixiffl which (generally after extraction 
with an organic solveni). the HMO-CoA reductase InMbltor compound is recovered by lyophHIzation 

it has been found that a water-soluble stabilizing alicaline substance such as sodium carbonate or bicar- 
bonate or other aOcaline medium, can be edded in situ to the above-described aqueous phase oomprislno the 
fluvastatin or other HMG-CoA reductase inhibitor compound, and upon subjecting this aqueous phase to a 

f^^'f'P.'T^"™' °" comprising the drug compound oo4yophllized with 

the added alkaline subatance. 

Vary good contacting of the drug and stabflizer can thereby be achieved, to the extent that stable com- 
posRteiwof the invention may be prepared, for example, from the drug and sodium carbonate in a walghtratte 
of about 0:1 to 100:1. For example, a co4yophfllzed composltk>n of the imrantlon comprising as tow as 0.1% 
by weight sodium carbonate has been found effective to pravMe a highly stabilized drug composition. 

Lyophi tartton Is carried out by conventional procedures and equipment, by firet reducing the temperature 
of the aoluUon from room temperatore to below fireezing. typically down to in the range of about .45«C., and 
applying a high vacuum, afl^ In the range of about 3 mm Hg or toss, and thereafter raising the temperature 
to at or above room temperatore. to resultin vaporization of the aqueous solvent The recovered partkies are 
essentially free of solvent, and optimally comprise a substantially homogeneous mixture of the drug and sta- 
DiRzer. 

The obtained partk:tes can then be combined with other exciptonte. afl.. f iUer. binder, lubricant etc. 
The oomposittons of the invention, obtained by any of the above techniques, can be formed Into a dosage 
fonn by techniques and procedures well-known to the art tabtetlng. encapsulattoa peHeting. moMlng. 

«, '^.■'"!'^llf ^ I^"^' ■n**"'" coihposllton can be appOed to the dosage form for 

Its particular benefits. 

Entericor(nmooatlngofamlerocry8talllneoelluto8e.ba8edtabletwithawatef.^ 

and aretetlve 

numiaity (RH) of less than 50%. 

It is important for achieving optimal stabnily of the formulatfon that the enteric and/orf Urn coaled dosage 
form be dried to a moisture content whteh is not greater than 4% and preferably not greater than 3%. 
I A ^'^"!!'''''"'''°?**^"'*»'^"**""8«torntt8houldbeprotectedduring8to^^^ 
Induced oxidation as well as moisture oontamlnatton. "■"««8ni 

Capsules and tablets prepared ftom Ute composittons of the inventkin have been found to have an attrac- 
tive storage stability. OBIiaUIHO- 

The dosage forms are suitable for the Intended use. Film<oated tablete orcepsules of the InvenUon have 
a disintegration time of about 10 to 30 mimitos. Enteric coated tablete or capsules have a disintegratton time 
In general of about 30 minutes to about 6 hours. "•grawniime 
in additton to oompoaitiona comprising fhivastaUn sodium, the present invention Is Intended to cover com- 
^tnns comprising other HMG-CoA reductase faihibitorcompounds of formuta I herein. SaM compounds are 
dtedosed, in the following commonly assigned patente. published patent applfeattons and publicattons 
which are afl hereby incorporated herein by reference: 



United States Patent4.739.073. and EP.A.114.027(R-indolyl and derivativesthereoO:^^^ 

"""^ ^ ^'^^'^ '"•""V' ""O derivatives iherio: 

^Y^J^^r^t . f <«51.427 (R= pyrrolyl and derivatives thereoO: 4.755.606 

^ ^f"*"^ a^Al^BS thereof): 4.761.235 (R= indolizlnyi and derivativea her;©/)- 

4.804.679(R-naphthyl and derivativesthereo0:4.876.280(R=cydohexyi ami derivatives thereoO:4329.0ai 
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(R= thienyl and derivatives tiiereol): 4.927^51 (R* (iiryl and derivatives thereoQ: 4.588.715 CR» phenylsnyl 
and derivatives tttereof): and F.G. Katliawala, Medidnal Resaaidi Reviews. Vol. 11 (2). p.121.146 (1991) 

"""^ ^' ««1 <«ertvatlve8 thereof); 

^t?^^ L pyrldazinyl and derivatives thereoQ; EP.A.300^ 78 (R= pyriolyl or derivatives thereoO: and 
United Stales Pat8nt5.013.749(R=lmlda2Olyl and dorivativostlioreoO. '^I.'ma 
Compounds suitable as active ingredients in the compositions aie those, wlierain R Is selected from In- 
ddyl pynmWmyl initenyl. pyrazolyl. pymilyl. imida«>lyl. indolizlnyl. pynotopyridlne. pyrazolopyridlne. quinoli- 
'^^^ cjrdoliejqfl. plienylthienyl. plienylfuryl and pyridazinyl radical and derivatives 
liiererf. PiBfariBd aretlwseoompoundsofto^^ 

radicals and derivatives thereof and Xb(E)^H««H-. yi-numnwyi 

Specific examples of compounds disclosed in the above puUlcatkMis. which are HMG-CoA reductase 

I^TS' "iS^ * *^ •8*'* «»"P08llIons of the Imrentlon. comprise 

the foiiowing sodium salts, or other pharmaoeutically acceptable salts: "-"pnse 

tenolcJdd'tSiLISr''^*'''''^^^^'*^''*^'"^"^^ 

add. sSlIJtJl?^^'^^'**^"'''^^ 

3R.S>SKEh7.<^44iuorophonyl).HlHnethylathyl)4iddan^-yll^.^^ add. sodium 

sail, 

noica<S1^S;^s£^'^"°^'^^"*^"""''^*^^ 

3R.5S^E).74M44luorophenyl^2-(lHnethylethyl)^lndin*yl}^.S4a^^ add. sodium 

ndc a«*J ^S**^'*^'^^^"^'^**''^ 

d, oxyijSiEs';!dZ'iL^^^^ 

acld.6^2i^i ^ 

e. hep.^^'iSrS'''^'"^''^*^''^^^ 
tandc StSimti'""'^'*'^^^^^^ 

dium J|^*'''*^^*"^'^*^'^"'**"'*'^>-^-<^-^^ add. sc 

e-heptSc'^lilSlmlir'"'''^^^^ 
e-hepte^'^^'fSJtX'"'^ 

salt; ^*®'^''^^^"''°^"'^>-^®^'^''>'»^™"'^«-y'^3.S-dihydroxy-^^^ add. sodium 

diumsfS'^^^^"'^*'""""''''*"^^'^'"'**'^"^"'''^"^"''^'''""'"'^^^ 
sodlum^Id^^^^*^^'*^'*^''*'*"*'^^*'*^^'''*""*''^^ 
add. aSJIltrt?^^^^'^'^"'^^" 

add. sX;^^^*'^"'^^""'^'*'^^''*^'''''*'"^^^^ 

erythro-tlO^E>^dihydroxy-9,9H«phenyl-6.8-nonadlenoic acld,sodium salt; 
add. JX!^^'''^*^^'''''''^^ 

sodium^i?^^"**'***^^"'^''*'^^'^^"™*''^"''^^ «cid. 
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3R.5S-{E>.744K4-fluorophefvl)-2.6.bis{lHTOlhy!elhyt)-^^ 
heptenoic acid, sodium salt; 

erythfoHtHEH4-(4-nuorophoiiyl).2KlHnethylalhy^ 
acid, sodium salt; 

erythnKtHE^P-(4-fluoropheny1H.4,e.6-tetramethy|.cydohexen-1-ylh3,5-dihy 
acid, sodium salt; 

erythro-{i:HE)-7^4-(4-f^uo^ophenyl)-2K:ydopropy^qu^noJ^n^ acid, so- 

dium salt; and 

erytttro-(±HE)-7K4.(4.nuorophenylh2KlHnethylathylH^ add, 
sodium salt 

Tha compounds of formula I are HMG-CoA reductase Inhibitors, La. cholesterol t)iosynthesis Inhibltois, 
and, therefbiB, they are useful for the treatment of hypertipoprateinemla and atherosderosia as disdosed In 
the afbramentloned patents, published applications and putHcatkms which have been Incorporated by refer* 
enoe- 

The fbOowing Examplea are intended to illustrate the Invention In various of Its embodiments without being 
limitative In any way thereof. 

Example 1 

A 20 mg No. 3 size oral fluvastaUn capsule Is prepared comprising the following formulation: 



Table 1 

Ingredient Amount (a^g) 

£luvastatin 21.06 

calcium carbonate , USP* 62.84 

sodium bicarbonatei USP 2.00 
microcrystalline cellulose, NF^ 23.35 

pregelatinized starch, NF« 20.95 

purified vater, USP q.s,* 

set-asides ; 

microcrystalline cellulose 33.88 

pregelatinized starch 20.95 

talc, USP 9,43 

magnesium stearate, NF 1,05 



' heavy ^ precipitated 

Avicel, PH 102, FMC Corp. 

^ Starch 1500, Colorcon Corp. 
removed during processing 



(a) The fluvastaUn. 2 mg sodium bicart>onate, 62.84 mg calcium cart)onate. 23.35 mg microcrystalline cel- 
lulose, and 20.95 mg pregelatinized starch, are mixed for five minutes and the mbcture is passed through 
a 40 mesh saeen and blended for another three minutes. 

(b) Water is added to the mbrture. wh0e blending for about four minutes, to form a wet granulation. 

(c) The wet granulation Is dried In a fluid bed dryer at 50»C inlet temperataire to an LO.D. of 1.59%. 

8 
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(d) The dried granules are passed through a 20 mesh scieen and blended with the nulcrocrystalllne cel- 
lulose and pregeiatinized starch set-asides for about ten minutes. Talc and magnesium stearate (each pie* 
screened on 60 mesh boUing doth) are added to the mixture whQe blending for about 5 minutes. 

The resulting composition has an UO.D. of 2.65%. 

A dispersion of the composition in 10-100 ml. of water has a pH of 10. 
(a) A blue opaque capsule is f Qled with the composition and polished manually with salt 
The capsule meets a dissolution specification of 75% in 30 minutes by the USP paddle method. 
The drug is found to be 09% Intact after 18 months at 30<^ in a l^ht protected, moisture^osistant envir- 
onment 

Example 2 

In the same manner as described in Example 1. 40 mg double-sized No. 3 capsules are prepared employe 
ing twice the amounts of ingredients indicated In Table 1. 

Examples 

In the same manner as described in Example 1. 10 mg No. 3 fluvastatin capsules are prepared except 
that an additional 10 mg of microcrystalllne cellulose is utilized. 

Example 4 

A 20 mg oral fluvastatin tablet is prepared comprising the Mowing formulation: 



Ingredient 


(mg) 


fluvastatin 


21.06 


calcium carbonate, USP 


25.00 


sodium bicarbonate, USP 


25.00 


microcrystalline cellulose » NF<* 


118.94 


croscarmellose sodium, NFe 


3.00 


polyvinylpyrrolidone, USP' 


6.00 


magnesium stearate, NP 


1.00 


purified vater, USP 


q.s.* 



^ Avicel pa 101 (FHC Corp.) 

• Ac-Di-Sol (PMC Corp.) 

' Kollidon 30 (BASF Corp.) 

* removed during processing 

(a) The fluvastatin. calcium carbonate, sodium bicarbonate, microcrystalllne cellulose, polyvinyl pyrroli- 
done. and croscarmellose sodium, are each passed through a 40 mesh screen, and then combined and 
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mixed for 3 minutes, and the resulting mixture is passed ttirough a 40 mesh screen, and mixing is continued 
for 2 minutes. 

(b) Water Is added to the resultbig mixture, whfle blending for about 5 minutes to form a wet granulation. 

(c) The granulation is dried in a fluid bed dtyer with inlet temperature of 5p«C until LO.O. of the granules 
5 la 6 to 6%. The granules are passed through a 14 mesh screen and redried untO LO.D. is not greater than 

2.5%. The dried granules are passed through a 24 mesh screen, and blended for three minutes. 

(d) f^agnesium stearate, passed through a 60 mesh bolting doth, is blended into the mixture for five min- 
utes. 

The resulting composJtton has an LO.D. of not greater than 2%. 
io A dispersion of the composition in 10-100mlofwaterhasapHof 10. 

(e) The resulting light yeHow odored oomposition is tabietad using an 8 mm punch, to form a 200 mg tablet 

Goto. 



40 



45 



55 



1$ 



20 Examples 



(f) A hydroxypnpylmethyloellutose fflm coating formulation, Opadry Yellow^, YS.1-6347.G. Cdorcon 
Corp. (10% aqueous suspension). Is applied to the tablet core in a fluidized bed with an idet temperature 
aet at 70-75^. to result in a 5-6 % tablet weight gain. 

The resulting tablet meets a dissdutlon specification of 75% in 30 minutes by the USP paddle method 
The drug is found to be 99% intact after 18 months at 30^ in a light protected, moisture^istant envir- 



in the same manner as described in Example 4, 40 mg ftuvastatln tablets are prepared wherein the ingre- 
dients of the tablet core are present in twice the amounts indicated in Example 4. 

25 Example 6 

In the same manner as described In Example 4, 10 mg fiuvastatin tablets are prepared wherein the ingre- 
dients of the tablet core are present in half the amounts indicatad in Example 4. 

30 Example 7 

Afluvastatin tablet core or capsule prepared as described In any one of the above Examples Is coated in 
a fluidized bed at a bed temperature of 30-50'C. inlet temperature of 50WC, and a relative humidity of less 
than 50% with an enteric coating formulation comprising EudragitR (Rohm Pharma) or. alternatlvdy, hydrox- 
w ypropyhnethylcdlulose phthalate, to result in a weight percent increase of about 5-12 %. 

Example 8 

A composition according to t he invention is prepared as described In any one of the above Examples which 
compn8es3a5S-(E>.7K4-(4.fluorophenyl)^1.methylethyl)-2-dimethylam^ 
6-heptenoic acid, sodium salt, as the active agent 

Example 9 



A composition according to the Invention is prepared as described In any one of the above Examples which 
comprises erythro-(±HEH-I3K4-fluorophenyl>^piro[cydopentam>-1.1'-1E-indenV2^^^^^ 
heptonolc add, sodium salt as the active agent 

so Claims 

1. A pharmaceutical oomposition comprising an HMG-CoA compound of the formula 



OH OH 

I f 

- X - CH - CH, - CH . CH, - COOM 



10 
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wherein 

R is an organic radical, 
Xis^HsCH-.and 

M Is a physiologically acceptable cation, and an alkaline medium capable of Imparting a pH of at 
5 least 6 to an aqueous solution or dispersion of the composition. 

2. A pharmaceutical composition comprising a compound of formula I as defined In dalm 1 1n intonate as- 
sociation with at least one carbonate. 

1^ 3. Apharmaoeutical composition comprising fluvastatin sodium and a pharmaceutlcally acceptable alkaline 
medium capable of imparting a pH of at least 6 to an aqueous solution or disperaion of the composition. 

4. A pharmaceutical composition according to claim 2 vvherein the carbonates are a mbcture of a water solu- 
ble carbonate and a water insoluble or sparingly soluble cartx)nate. 

5. A oomposHlon acooiding to claim 3 wherein the alkaline medium Is selected from sodium carbonate, so- 
dium bicarbonate, calcium carbonate and mbduraa thersof. 

6. A pharmaoeutteai oompositkm comprising fluvastatin sodium, (i) calcium carbonate and (ii) sodium car- 
bonate or sodium bicarbonate. 

20 . 

7. A pharmaceutical composition according to daim 6 wherein the ratto of water soluble carbonate to water 
insoluble or sparingly soluble carbonate from 1:40 to 2:1. 

8. A composition according to daim 1 which comprises 0^ to 60 wt% HMG-CoA reductase compound. 0.5 
to 40 wL% calcium carbonate, 0.5 to 20 wL% sodium blcarbonata. and 10 to 65 wL% ntfcrocrystalline cel- 
lulose. 

A compositton according to any preceding daim in sdid unit dosage form. . 

An oral pharmaceutical composition in the form of a capsule for detivering fluvastatin sodium whteh com- 
prises 0.5 to 60 wt % of fluvastatin sodium. 
25 to 40 wt % of caldum cart>onate, 
0.5 to 10 wt % of sodium bicarbonate, and 
20 to 35 wt % of mkxocrystalline cenulose. 

An oral pharmaceutical composition In the form of a tabietforddivering and HMG-CoA reductase inhibitor 
conviound which comprises 
0.5 to 60 wt % of fluvastatin sodium. 
5 to 20 wt % of caldum carbonate, 
5 to 20 wt % of sodium bicarbonato. and 
50 to 65 wt % of mlorocrystalllne cellulose. 

A method of preparing the composition of daim 1 which comprises bringing the drug substance and the 
alkaline medium Into intimate contacting assodatlon. 

A method according to dalm 12 which comprises co-lyophnizing the HMG-CoA reductase Inhibitor com- 
pound and the alkaline stabilizing medium. 



CO 
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